Background and objective: Despite being common early in life and affecting individuals' quality of life to the same degree as neck and low back pain, research into epidemiological aspects of mid-back pain (MBP) has been scarce. The purpose of our systematic review was therefore to describe the incidence and prognosis of MBP in the general population. The PRISMA Statement guided the study process. Databases: A systematic search was conducted in CINAHL, PEDro, PsycINFO and Scopus. Results: Of 3194 unique records identified, seven were included in our qualitative synthesis. The 3-month and 2-year incidence proportions of MBP in children and adolescents were approximately 4% and 50%, respectively. In adults, the 1-month incidence proportion was less than 1%. The persistence or recurrence of MBP over a 1-to 4-year period was between 13% and 45% in children and adolescents; a change in spinal pain location over time was common. Individuals reporting MBP have an increased risk of future care seeking compared with people without musculoskeletal complaints. No studies assessing adult MBP recovery trajectories or prognostic factors were identified. Conclusions: Knowledge about the incidence and prognosis of MBP in the general population is limited. The incidence of MBP in children and adolescents seems to be similar to the incidence of neck and low back pain; in adults, it is lower than that of neck and low back pain. Studies investigating recovery trajectories of MBP in adults and prognostic factors for MBP are lacking. What does this study add?:
Introduction
Mid-back pain (MBP) can be defined as pain experienced in the body region between the 1st and 12th thoracic vertebrae and the corresponding posterior aspect of the trunk (Leboeuf-Yde et al., 2009) , and it can occasionally cause radiating pain into the anterior chest wall (Kellgren, 1939) .
Pain in the mid back is relatively common early in life, with a 1-month prevalence of 13% and 35% in children and adolescents, respectively, compared with approximately 5% and 15% for neck pain, and 4% and 36% for low back pain (Wedderkopp et al., 2001; Kjaer et al., 2011) . In adults, however, MBP is less common than both neck and low back pain, with an estimated 1-year prevalence of about 15% compared with approximately 32% and 43% for neck and low back pain, respectively (Niemelainen et al., 2006; Leboeuf-Yde et al., 2009) .
Epidemiological and clinical aspects of MBP have been investigated to a lesser extent than neck and low back pain. In 2009, Briggs et al. reviewed the literature related to the prevalence, incidence and associated factors of thoracic spine pain in the general population (Briggs et al., 2009) . They found that being female, having co-occurring musculoskeletal pain and self-reported headache during the previous month were associated with MBP. However, their results pertained mainly to the prevalence and associated risk factors, since only two studies that reported risk factors, five incidence studies, and no prognostic studies were identified. Consequently, now more than 6 years later, clinicians are still challenged when seeking information about the prognosis of MBP. Thus, we believe that a systematic review summarizing the current literature to assist clinicians informing their patients is needed.
The purpose of our systematic review was to describe the incidence and prognosis of MBP in terms of trajectories, factors predicting prognosis and health-related outcomes in the general population.
Methods

Protocol and registration
The protocol was registered in the International Prospective Register of Systematic Reviews (PROS-PERO) (CRD42013005814). The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) Statement (Moher et al., 2009 ) guided the development of the study protocol and the conduct and reporting of this systematic review.
Eligibility criteria
Inclusion criteria
We considered population-based longitudinal cohort studies, randomized controlled trials and case-control studies with a self-reported measure of MBP with or without radiating chest pain for inclusion.
Incidence studies where the first onset of or a new episode of MBP was described as incidence rates or proportions were included.
The following outcomes were considered relevant for prognostic studies (Deyo et al., 1998; Bombardier et al., 2001) : trajectories (e.g. persistence of pain and change in pain location), recovery (e.g. self-reported and globally perceived recovery), health (e.g. general health, physical and/or mental health, and health-related quality of life), pain (e.g. change in pain intensity), back-related function (e.g. back disability, limitations of activities of daily living and level of physical activity) and social disability (e.g. work disability, return-to-work, disability pension and care seeking).
Trajectories should be described in terms of proportions with persistent or recurrent pain or change in pain location, intensity or pain-related disability. The remaining outcomes should be described in terms of occurrence of event or time to event, reported as proportions, odds ratios, relative risks or hazard rate ratios.
Published peer-reviewed research articles written in English, Swedish, Danish or Norwegian were considered eligible.
Exclusion criteria
We did not consider systematic reviews, cross-sectional studies and case reports or case series for inclusion. We excluded studies of working populations and studies including participants with MBP of specific pathological origin, such as inflammatory disorders (i.e. spondyloarthropathies), structural changes (e.g. fractures, osteoporosis, scoliosis, Scheuermann's disease, hyperkyphosis, Diffuse Idiopathic Skeletal Hyperostosis, intervertebral disc herniation and others), infections (i.e. spondylodiscitis), cancer, cardiovascular disease or any non-musculoskeletal thoracic pain including referred pain from viscera.
Information sources and literature search
We applied the search strategy, developed with assistance from a research librarian, to the following databases: CINAHL, PEDro, PsycINFO and Scopus, and we included studies published at any time before January 12, 2015 (i.e. no limitations for year of publication; see Methods S1 for search strategy, including search terms). In addition, reference lists of included records were screened to identify relevant studies not captured by our search.
Study selection process
Studies were selected through three steps: screening of titles (1) and abstracts (2), followed by a full-text analysis (3) of the retrieved records. After each step in the selection process, the reviewers (MSJ and MJS) met to reach consensus regarding eligibility. The inter-rater agreement (j statistics) for study selection was assessed (Kirkwood and Sterne, 2003) .
Data extraction process and risk of bias assessment
The reviewers (MSJ and MJS) independently extracted a range of data items (Results S1 and S2) from the included studies using a standardized form and assessed each study for the risk of bias, using the Quality In Prognosis Studies (QUIPS) tool. The QUIPS tool focuses on the risk of bias in six methodological domains (see Table 1 and Methods S2 for details) and has shown acceptable inter-rater reliability .
Consensus throughout the study selection, data extraction and risk of bias assessment was reached through meetings between the reviewers. In case of disagreement, a third reviewer's (JDC) opinion was sought.
Synthesis of results and analysis
The results from the data extraction and the risk of bias assessment were summarized in tables. With regard to Table 1 Risk of bias assessment of studies investigating the incidence and or prognosis of mid-back pain in the general population.
N/A, not applicable; MBP, mid-back pain. Green, orange, and red are illustrating a low, moderate and high risk of bias, respectively. the outcomes, incidence was summarized as incidence proportions (i.e. proportions of participants developing MBP); trajectories as proportions of persistent or recurrent pain and proportions of change in pain sites; and for other binary outcomes, odds ratios (OR), relative risks (RR) or hazard rate ratios (HRR) were used. Studies considered to have a high risk of bias were rejected.
Results
Search results and study selection
Of the 3194 unique records identified, 169 records were assessed for eligibility in full-text. We included eight of these in the review (Mikkelsson et al., 1997; El-Metwally et al., 2004 , 2007 Hagen et al., 2006; Kjaer et al., 2011; Kristman et al., 2012; Aartun et al., 2014; Hartvigsen et al., 2014) (Fig. 1 ). Cohen's j for the title and abstract screening and full-text analysis were 0.75, 0.77 and 0.94, respectively.
Risk of bias assessment
Results of the risk of bias assessments are presented in Table 1 . In general, the studies had a low risk of bias; however, four studies had a moderate risk of bias across different domains of the QUIPS tool (Mikkelsson et al., 1997; El-Metwally et al., 2004; Kjaer Figure 1 Flow chart illustrating the study processes identification, screening, eligibility and inclusion of studies investigating the incidence and/or prognosis of mid-back pain in the general population. MBP is mid-back pain.
et al., 2011; Aartun et al., 2014) . The study by Mikkelsson et al. (1997) had a high risk of bias related to the statistical analysis and reporting of results and was rejected from the qualitative synthesis of our results. No studies investigating prognostic factors for MBP or a causal relationship between a predictor and outcome were identified; hence, the risk of prognostic factor measurement bias and the risk of study confounding were not assessed.
Study characteristics
Characteristics of the included studies are presented in Results S1 and S2. These studies were published between 2004 and 2014 and were undertaken in three Nordic countries. Cohort sizes varied from 564 (El-Metwally et al., 2004) to 25,922 participants (Hagen et al., 2006) , and follow-up periods varied from about 1 month to 20 years. Participation rates ranged from 62% to 96% and follow-up rates ranged from 72% to 100%.
The incidence of MBP was investigated in three studies (Hagen et al., 2006; El-Metwally et al., 2007; Aartun et al., 2014) . In five studies, the prognosis of MBP was described in terms of persistence or recurrence over time (El-Metwally et al., 2004; Kjaer et al., 2011) , change in pain sites (Aartun et al., 2014) , health-related benefits (Kristman et al., 2012) and future care seeking . The terminology used to describe the body region as well as the construct of MBP and outcome measurement varied across the studies.
Four studies focused on children and or adolescents in primary school settings (El-Metwally et al., 2004 , 2007 Kjaer et al., 2011; Aartun et al., 2014) ; two of these used different subcohorts of a Finnish primary school children cohort (El-Metwally et al., 2004 , 2007 . Finally, three studies included adults (Hagen et al., 2006; Kristman et al., 2012; Hartvigsen et al., 2014) .
Results of individual studies
Incidence of MBP
In Finnish school children aged 9-13, the 3-month incidence proportion of MBP was found to be 3.5-3.9% (El-Metwally et al., 2007) . In Danish adolescents aged 11 at baseline, the 2-year incidence proportion was found to be 49.8% [95% confidence interval (CI): 45.0-54.5] (Aartun et al., 2014) . In adults, the 1-month incidence proportion was 0.7% and 0.4% in Norwegian females and males, respectively (Hagen et al., 2006) .
Prognosis: MBP trajectories
In Finnish school children aged 9-13, MBP was found to persist or reoccur in 30-35% of children both 1 and 4 years later (El-Metwally et al., 2004) . In Danish primary school children aged 9 at baseline, Kjaer et al. (2011) found a fluctuating pattern of MBP over time, with a 1-month period prevalence of 20%, 13% and 28% at age 9, 12 and 15, respectively. Eighteen per cent of 9-year-old children with MBP reported persistent pain in the mid back at age 12, while 47% of 12-year-old adolescents with MBP reported persistent pain in the same region at age 15 (Kjaer et al., 2011) . Aartun et al. (2014) observed that a change in spinal pain location or pain in additional spinal regions was common over a 2-year period in Danish adolescents; of those with isolated MBP at baseline, 29.6% reported a combination of MBP and co-occurring neck pain, 20.4% reported pain in all three spinal regions and 14.8% reported isolated neck pain 2 years later, while 13% reported persistent isolated pain in the mid back at follow-up. No spinal pain was reported by 7.4% (Aartun et al., 2014) .
Prognosis: health-related benefits and future care seeking
The incidence rate of sickness absence (i.e. all causes, work and non-work related) was 51.6 (95% CI: 39.9-63.4) and 95.5 (95% CI: 45.5-145.5) per 1000 person-years for individuals reporting non-radiating MBP lasting 1-30 days and >30 days (i.e. short and long term), respectively. The corresponding incidence rates for radiating MBP were 55.3 (95% CI: 33.8-77.3) and 63.4 (95% CI: 22.0-104.9) (Kristman et al., 2012) . In general, these incidence rates were not different from those found in individuals with other or without spinal pain. However, both shortand long-term radiating MBP had a statistically significant lower incidence rate of sickness absence compared with radiating pain in other spinal sites. MBP was not associated with the occurrence of, or with the time-to-first sickness benefit period, regardless of pain duration and radiating pain status in adult Danish twins. However, long-term non-radiating MBP was associated with a decreased number of sickness benefit periods, relative to no spinal pain (Kristman et al., 2012) .
Compared with those without musculoskeletal pain, persons with MBP as their primary pain complaint had a statistically significant increased risk of consulting a general practitioner (RR: 1.54, 95% CI: 1.27-1.86), visiting an outpatient hospital department (RR: 1.54, 95% CI: 1.27-1.86) and being admitted to a hospital (RR: 1.76, 95% CI: 1.24-2.48) . This was generally found for all primary musculoskeletal pain sites. People with a primary complaint of pain in the mid back did not however, have an increased risk of consulting a physical therapist or a chiropractor. Finally, compared with individuals with a primary complaint of low back pain, persons reporting MBP as their primary complaint were found to have an elevated risk of outpatient hospital consultations (RR: 1.54, 95% CI: 1.27-1.86) .
Discussion
We have systematically searched and reviewed the literature related to the incidence and prognosis of MBP in the general population. Overall, the results of this systematic review reflect the limited knowledge about these issues and are based on relatively few studies using different definitions of MBP as well as different outcome measures. However, the studies had generally a low risk of bias. In summary, the 3-month and 2-year incidence proportions of MBP in children and adolescents were approximately 4% and 50%, respectively. In adults, the 1-month incidence proportion was less than 1%. Due to the limited number of studies, these estimates should be cautiously interpreted. Over a 1-to 4-year period, persistence or recurrence of MBP was between 13% and 45% in children and adolescents and a change in spinal pain location appears to be common. We did not find any population-based studies assessing MBP trajectories in adults or studies investigating prognostic factors for MBP. With regard to other health-related outcomes, MBP is not associated with the occurrence of or with the time-to-first sickness benefit period. However, relative to those without a musculoskeletal complaint and similar to individuals with other musculoskeletal pain, individuals reporting MBP have an increased risk of future care seeking.
The incidence proportions of MBP reported by El-Metwally et al. (2007) and Aartun et al. (2014) are not in concordance. This could be explained by their different definitions of MBP and outcome constructs (i.e. different recall periods for incidence measures). Similarly, in the systematic review by Briggs et al. (2009) , a marked variability in the 1-year incidence data (i.e. 3.8-35.3%) was found, likely due to differences in age groups and in pain definitions between the studies. We included two (Hagen et al., 2006; El-Metwally et al., 2007) of the five studies related to the incidence of MBP that Briggs et al. (2009) included, as well as one additional study (Aartun et al., 2014) ; the three studies excluded in our review were assessed not to study the general population. The incidence of MBP appears to be similar to the incidence of low back and neck pain in children and adolescents. However, in adults, the incidence of MBP is between three and seven times lower than that of neck and low back pain. For example, the pooled estimates of the incidence proportion of first-time low back pain and low back pain in pain-free individuals of the general population were 26% and 27%, respectively. However, it should be emphasized that the estimate related to the incidence of low back pain in pain-free individuals is based on heterogeneous studies (i.e. I 2 = 99%) (Taylor et al., 2014) . In adolescents, pain in one spinal region (i.e. neck, mid back or low back) seems to spread to additional spinal regions over a relatively short period of time (Aartun et al., 2014) . It is possible that this increase in number of pain sites occurs in mid-adolescence more often than in younger children. For example, a larger proportion of 13-year-olds without MBP reported pain in the mid back at age 15, compared to the proportion of 9-year-olds without MBP that reported pain in the same region at age 13 (Kjaer et al., 2011) .
We lack knowledge about the trajectory of MBP in adults, as well as knowledge about prognostic factors for MBP. Pain in the three spinal regions is similar in several aspects; individuals with spinal pain report similar pain duration as well as similar types and number of consequences , they have an increased risk of future care seeking ) and a similar pattern of co-occurring spinal pain (Hartvigsen et al., 2013) , regardless of their age and where it hurts. This suggests that spinal pain could be a general disorder and that the anatomical region is less significant in terms of these aspects. In continuation of this, it is possible that the trajectory of MBP is similar to that of neck and low back pain.
The trajectory of neck pain in both care-seeking and non-care-seeking populations has been described as poor (Walton et al., 2013) since 50-75% report neck pain 1-5 years after the onset (Carroll et al., 2009) . The trajectory of low back pain in a primary care setting is often described as a substantial improvement in pain intensity within the first 3 months after onset, followed by a more slow improvement over time (Itz et al., 2013; Artus et al., 2014) . However, this is based on population averages, and studies exploring different low back pain trajectories have identified distinct subgroups with highly varying profiles (Dunn et al., 2006; Tamcan et al., 2010; Kongsted et al., 2015) . In a comprehensive systematic review focussing on the natural course of low back pain in the general population, the authors conclude that the low back pain status at baseline is predictive of future pain. First, individuals without low back pain at baseline often continue to be pain free over many years. Second, subgroups characterized by either intermittent or more persistent pain were noted among those with low back pain at baseline, indicating a more heterogeneous course among individuals with pain. Finally, improvement to a pain-free state was rarely reported as a common finding in the included studies (Lemeunier et al., 2012) . Whether a unique MBP trajectory or subgroups similar to those found in low back pain populations exist and whether the prognosis of MBP is influenced by factors similar to other spinal pain conditions are yet not known.
Strengths and limitations
We believe that our search strategy and thorough study selection process identified the relevant studies. Based on our a priori knowledge about the limited number of studies investigating the nature of MBP and a varying terminology being used, a broad search strategy was designed that resulted in exclusion of a large number of records. An excellent inter-rater agreement (Fleiss, 1981) was found for the study selection process; however, we are aware that this does not necessarily indicate a good accuracy. The methodological assessment tool used in our systematic review has been specifically developed to assess the risk of bias in prognostic cohort studies, and its construct is in line with the recommendations of the PRISMA Statement (Moher et al., 2009) .
The primary limitation of this systematic review is the sparse literature related to our objectives. Additionally, the studies identified have different definitions of MBP and used different outcome constructs. For example, one of the two studies investigating the incidence of MBP in children and adolescents used a 2-year recall period, which can have resulted in biased estimates. We decided not to calculate standardized incidence proportions because of study heterogeneity. However, the included studies had generally a low risk of bias and only one study was rejected due to a high risk of bias.
Clinical and research implications
Many of the studies that we screened investigated pain in a range of body regions, such as the neck, shoulder and low back; studied back pain as a whole (i.e. not differentiating between the low and the mid back); or focused on only one spinal region; however, the mid back was often not included. This should change in future studies to increase our knowledge of MBP in the general and clinical populations.
Spinal pain often manifests in more than one region (Kamaleri et al., 2008; Leboeuf-Yde et al., 2012; Hartvigsen et al., 2013) . If MBP actually is similar to pain in the neck or the low back, we believe that an approach where neck, mid-back and low back pain is further investigated as a general disorder could help us to improve our understanding of the nature of spinal pain. However, before such an approach can be implemented with confidence, further well-conducted studies focussing on epidemiological and clinical aspects of MBP are needed.
We believe our results can inform researchers designing future studies. A consensus process to reach a standard definition of MBP, similar to what has been made for low back pain (Dionne et al., 2008) , and the use of shorter recall periods when measuring incidence would be important initial steps towards more homogenous and comparable studies. The investigation of the prognosis of MBP should ideally be conducted within previously recommended frameworks of prognostic research (Hemingway et al., 2013) . By studying its course, exploring and investigating prognostic markers and factors, prognostic models can be developed and ultimately translated and implemented in clinical practice.
Conclusions
Knowledge about the incidence and prognosis of MBP in the general population is limited. The incidence of MBP in children and adolescents seems to be similar to the incidence of neck and low back pain. In adults, the incidence of MBP is lower than that of neck and low back pain. Up to nearly half of children and adolescents with MBP experience persistent or recurrent pain. Individuals with MBP appear to have an increased risk of future care seeking compared to people without pain. Trajectories of MBP in adults and prognostic factors for MBP in general are unknown.
